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Mechanism-based Toxicology
Researchers, regulators, and legislators will
come together to look at issues and impli-
cations of using mechanism-based toxicol-
ogy in cancer risk assessment at a work-
shop sponsored by the National Toxi-
cology Program. The workshop, titled
"Mechanism-based Toxicology in Cancer
Risk Assessment: Implications for Re-
search, Regulation, and Legislation" will be
held January 11-13 in Chapel Hill, North
Carolina.
Emerging tools and insights into the
carcinogenic process provided by molecu-
lar biology offer great promise in comple-
menting and improving traditional
approaches in toxicity testing and in
strengthening the scientific foundation on
which risk assessments are based. The
workshop goals are to assess the scientific
foundation for using mechanism-based risk
toxicology to address critical issues in risk
assessment, to identify and propose solu-
tions to the regulatory problems which
may emerge from the use of mechanistic
toxicology, and to determine the applica-
bility of mechanism-based toxicology and
risk assessment to current legislative
issues.The members ofthe plenary session,
"Defining Scientific, Regulatory, and
Legislative Issues," will be: Kenneth
Olden, director,NTP and NIEHS; Lynn
Goldman, assistant director, EPA; Bernard
Schwetz, director, NCTR,FDA; Mark
Schaefer, assistant director for environ-
ment, OSTP; Richard Jackson, director,
NCEH, CDC; Linda Rosenstock, director,
NIOSH; George Lucier, director, ETP,
NIEHS; Carl Barrett, director, ECP,
NIEHS; and Ray Tennant, ECP, NIEHS.
The following five discussion groups will
be presented:
* Mechanism-based toxicology for screen-
ing chemicals and for setting priorities
for carcinogen testing: Linda Birnbaum,
U.S. EPA, Marilyn Wind, U.S. Con-
sumer Product Safety Commission, co-
chairs. The focus of this discussion
group will be on strategies developing
rational approaches for identifying
agents that should be further evaluated
and testing classes of chemicals that
share common structural or biological
properties. Alternative or flexible designs
of bioassays to test hypothesis that will
impact on our understanding ofthe haz-
ards of a series of chemicals/compounds
are an important aspect of this discus-
sion group. Included are alternative test
systems, human epidemiological studies,
and ecotoxicological studies. Short-term,
mechanistic-based approaches to testing
mixtures ofchemicals are also relevant.
* Mechanism-based toxicology in carcino-
gen hazard identification: Hiroshi
Yamasaki, International Agency for
Research on Cancer, William Farland
U.S. EPA, co-chairs. Strategies for iden-
tifying or predicting chemicals reason-
ably anticipated to be carcinogenic to
humans in the absence of two-year
rodent bioassay results will be addressed.
The type and extent of data necessary
(for example, structure activity, genotox-
icity, receptor-mediated effects, and
other biological activities) to predict and
classify a chemical as potentially haz-
ardous will be discussed. The intent is to
identify potential carcinogens on the
basis of mechanisms to provide strong
evidence predicting a negative response.
The extent to which this information
can be used for setting priorities for fur-
ther studies and for regulatory actions is
a key point for discussion.
Mechanism-based toxicology for deter-
mining dose-response relationships for
chemical effects and low-dose extrapola-
tion: Michael Gallo, Robert Wood
Johnson Medical School and Rutgers
University, James W. Stratton, Cali-
fornia Environmental Protection
Agency, co-chairs. This group will dis-
cuss the use ofmechanistically important
endpoints other than tumor formation
for determining dose-response relation-
ships and low-dose extrapolation and the
impact of this approach to risk assess-
ment. Experimental and mathematical
approaches to dose-effect relationships
and the data necessary to predict tumor
responses from mechanistic-based end-
points within the framework of multi-
stage models need to be addressed. Of
particular interest is the development of
credible strategies for low-dose risk esti-
mates.
* Mechanism-based toxicology for species
extrapolation: Joseph Contrera, U.S.
Food and Drug Administration, James
Swenberg, Department of Environ-
mental Sciences and Engineering,
University of North Carolina at Chapel
Hill, co-chairs. This group will discuss
how to use mechanistic information for
species extrapolation.
Given that mechanisms
ofaction are never com-
pletely understood, how
can current advances in
mechanisms ofaction of
chemicals be used to
predict responses in dif-
ferent species for differ-
ent classes of chemicals?
What chemical classes
are currently understood
sufficiently to allow this
analysis? Additional
classes that need to be
studied, multiple mech-
anisms, and general strategies to direct
necessary research to support mechanis-
tic arguments will be discussed.
Mechanism-based toxicology to deter-
mine distributions of risk: Carol Henry,
U.S. Department of Energy, John Davis
Groopman, Johns Hopkins University,
co-chairs. Individuals vary greatly in their
responses to chemically induced toxicity.
Given this fact, current risk assessment
methods assume that the most suscepti-
ble rodent represents the most susceptible
human. This public health-based
assumption can overestimate or underes-
timate risks to humans. Given the recent
advances in identifying the basis ofgenet-
ic susceptibilities for chemicals in
humans and rodents as well as age and
gender-dependent differences, how can
we design experiments to determine the
distribution ofrisks among different pop-
ulations? Another topic for the group will
be the use of mechanistic approaches to
more accurately determine exposure so
that genetic/environment interactions
can be assessed more accurately.
Kenneth Olden, director of the NTP
and the NIEHS, said, "Key to the success
of the workshop will be the inclusion of
the needs, views and issues of federal and
state regulatory agencies, industry, labor,
environmental organizations, legislators,
the broader scientific community, and the
public." He noted that discussion groups
will be asked to develop recommendations
and to identify areas of concensus, dis-
agreement, knowledge gaps, and how to
most efficiently address those gaps.
The workshop will be open to the pub-
lic on a space-available basis, and a public
comment session will provide the opportu-
nity for additional views and comments.
For registration and additional informa-
tion, contact Sandy Lange, NTP Liaison
Office, NIEHS, PO Box 12233, Research
Triangle Park, NC 27709; (919) 541-
0530, FAX (919) 541-0295.
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David P. Rail
Rail Returns to
NIEHS
"Prevention is not very
exciting," said David P. Rall
at the beginning of a pre-
sentation on his first return
to the NIEHS since retiring
in 1990 after 19 years as
director. "You don't get any
kudos from your patients
whom you've protected
from sure death. You don't
even know whom you've
helped. But prevention of
disease is a task that ulti-
mately must be done."
Volume 102, Number 12, December 1994 1015=-- ~EZ-
Rall delivered his invited lecture, "The
Importance of Animal Testing in Safety
Evaluation,' as the first visiting scientist
for the Duke/UNC/NIEHS Clinical
Training Program, part ofa larger collabo-
rative effort launched in 1993 to develop a
world-class clinical center for environmen-
tal health sciences research. The visiting
scientist program will bring five interna-
tionally recognized environmental health
scientists to the collaborating institutions
each year.
In his presentation, Rall dismissed
arguments ofthose in the field ofcompara-
tive risk assessment, and others, who say
that disease prevention is too expensive. "I
think we can find holes in these argu-
ments, judging from past work by these
authors," he said. Early in his career, Rall
was among the researchers developing
cures for childhood leukemia at the
National Cancer Institute. "These treat-
ments cost hundreds of thousands of dol-
lars; the illnesses and the treatment cause
untold pain and suffering for patients. And
the likelihood that patients will encounter
cancer in later years is increased. Far better
to prevent the disease in the first place.
Preventing exposures is really the way to
go, yet it's really very difficult. You use
predictive toxicology to identify those
compounds which are present but which
can be removed from the environment."
Rall presented data illustrating that
only a small percentage of cosmetics, food
additives, pesticides, and other chemicals
have been adequately studied for their
health effects and that ofthose studied and
found to have health effects in animals, less
than half have been regulated. He noted
that these figures contradict the insistence
by some that "mouse hysteria" causes regu-
lators to ban everything based on limited
evidence from animal studies.
He stated that only recently has
EPA begun to move again, after
many years, on regulating
chemicals based on animal
studies, and he asserted that few
if any chemicals have been
studied under TOSCA (Toxic
Substances Control Act), which
was legislation supposed to
require industry to do toxicolo-
gy testing on its own products
before they were released into
the environment. "The real
problem is that most chemicals
haven't been studied," he said.
Rall said that animal stud-
ies must serve as a primary tool
of prevention. Epidemiology
studies, while valuable, often
provide information, "25 years
too late," although molecular
biologists are improving epi-
demiology and making it a better predic-
tive tool. Use ofchemical structures to pre-
dict toxicity (structure activity) is getting
better, but it is still not useful for finding
the first chemical of a particular type to
cause toxicity. Short-term tests such as the
Ames test are extremely valuable but pro-
vide limited information. Rall suggested
that studies could be improved by begin-
ning dosing of rats and mice earlier,
increasing the length ofstudies so that ani-
mals could be followed for around 30
months. "Very young rats are much more
sensitive," he said.
Among challenges for the future, Rall
noted that combination toxicity-looking
at the synergisms between environmental
agents-is "frightfully difficult and horri-
bly expensive, but simply has to be done."
He also singled out the problem of mer-
cury in freshwater lakes and streams and its
subsequent appearance in game and food
fish; in some instances, this mercury mnay
come from power plants burning coal that
contains mercury. Another emerging issue,
according to Rall, is the discovery of the
health effects of fine particulates, a previ-
ously or underestimated component of air
pollution.
Topping-out Ceremony Marks
Construction Milestone
When 100 or so construction workers
came down off the concrete frame of the
four-story laboratory tower that will even-
tually be the NIEHS "F" module and mag-
netic resonance imaging facility, at lunch
time on a beautiful August day, there was
more than the usual bag lunch and ther-
mos awaiting them. On the porch of the
construction site trailer offices, a podium
and chairs had been set tip. After a brief
Onward and upward. A topping out ceremony in which a tree and an
American flag were placed atthe highest point of construction marked the lat-
est milestone in the new "F" module.
explanation of the "topping-out ceremo-
ny," a pine tree and American flag were
placed at the highest point oni the building
under construction, denoting that the con-
crete and steel frame of the building is
complete. Final conmpletion of the module
and attached magnetic resonance imaging
facility is scheduled for July 1996. William
P. Lefebvre, master of ceremonies for the
event and project manager for Marshall
Contractors Inc., general contractors for
the project, explained that the pine tree
was not a cut tree usually used in these cer-
emonies, but a live tree that will later be
planted near the module, at the request of
NIEHS chief of the Facilities Engineering
Branch Thomas Bedick, to reflect the envi-
ronmental mission ofthe Institute.
The topping-out itself was followed by
remarks by five invited speakers. Kenneth
Olden, NIEHS director, especially ac-
knowledged the assistance ofthe N.C. con-
gressional delegation, and especially
Congressmen David Price, Tim Valentine,
and former Senator Terry Sanford for
making the construction of the new mod-
ule possible. "Without their commitment,
dedication and support, this facility would
not be a reality," Olden said
Bedick said that although the concrete
and steel are in place, the great challenge
lies ahead to make the structure, "look,
feel, and act like a building." Alan Sparn,
vice president of operationis for Marshall,
noted the outstanding safety record the
contractor has earned during the course of
this project.
James Roberson, president of the
Research Triangle Foundation that serves
as landlord for Research Triangle Park,
commented that NIEHS, along with IBM,
as newly arrived tenants in 1965, provided
institutional anchors for Research Triangle
Park, which now boasts more
than 14 million square feet of
office, laboratory, and other work
space. South Gate Jones, of the
Durham Chamber of Commerce,
noted that high ratings of this
area by Fortuine and Money maga-
zines, among others, should make
it easier to recruit scientists to
work in the new building.
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